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This listing of claims will replace all prior versions of claims in the present application: 
Listing of Claims: 
1-15. (canceled) 

16. (currently amended) A method of writing a light guiding structure comprising the 
steps of: 

providing a glass substrate formed from a substantially germanium-free silica- 
based material, wherein the glass substrate not b e ing Yh load e d has not 
been subjected to a hydrogen loading step ; and 

focusing a beam output from a below 300 nm laser within said the substantially 

germanium-free silica-based material of the provided glass substrate while 
translating the focused beam relative to the substrate along a scan path at a 
scan speed effective to densify and induce an increase in the refractive 
index of the substantially germanium-free silica-based material along the 
scan path relative to that of the unexposed material while incurring 
substantially no laser induced breakdown of the material along the scan 
path, wh e rein tho glass substrat e r e mainG not loaded during the 
focusing step, 

thereby forming an optical waveguide having a core formed from the densified 
substantially germanium-free silica-based material; and a cladding 
surrounding the core, the cladding being formed from the substantially 
germanium-free silica-based material. 

17. (previously presented) A method as claimed in claim 16, wherein said glass 
substrate has a substantially homogenous composition. 

18. (previously presented) A method as claimed in claim 16, wherein said glass 
substrate has a substantially homogenous refractive index. 
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^ 19. (previously presented) A method as claimed in claim 18 wherein said glass substrate 

has an optical index homogeneity of An < 5 ppm. ' 

20-24. (canceled) 

25. (currently amended) A method of making a three dimensional structure within an 
interior of a glass body, said method comprising the steps of: 

providing a glass body, said glass body having an interior, said interior having a 
homogeneous , substantially germanium-free composition and refractive 
index, said wherein the glass body not b e ing loaded has not been 
subjected to a hydrogen loading step, 

providing a laser beam and a lens, 

coupling said laser beam into said lens to form a converging focused laser beam 

having an intensity at its focus sufficient to increase the refractive index of 
a volume of the substantially germanium-free composition of the interior 
of the provided glass body, and 
positioning said focus inside said glass body interior of the provided glass body 
and controlling relative motion between said focus and said glass body, 
wherein tho glass body remains not H^ - loaded during the positioning step, 
thereby wherein the increased refractive index volume forms a forming a raised r e fractiv e 
index waveguiding core within the int e rior the homogeneous, germanium-free 
composition of said glass body, the waveguiding core being completely clad by 
the homogeneous, germanium-free composition said raised refractive ind e x 
waveguiding core being clad in all directions perpendicular to the axis of the 
waveguide core by th e composition of the interior of said glass body . 

26. (previously presented) A method as claimed in claim 25, wherein said glass body 
has a first exterior side and a second exterior side, said first exterior side lying in a first 
plane, said second exterior side lying in a second plane, said second plane being non- 
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parallel to said first plane, wherein said waveguiding core traverses the glass body from 
\ an input at said first exterior side to an output at said second exterior side. 

27. (previously presented) A method as claimed in claim 25, said glass body having a 
planar exterior base side, wherein said waveguiding core traverses the glass body in a 
plane non-parallel to said planar base side. 

28. (previously presented) A method as claimed in claim 25, wherein said method 
includes forming a first raised refractive index waveguiding densified core path in the 
glass body, a second raised refractive index waveguiding densified core path in the glass 
body, and a third raised refractive index waveguiding densified core path in the glass 
body, wherein said third core is in a plane separate from said first core and said second 
core. 

29. (previously presented) A method as claimed in claim 25, wherein said composition 
is homogeneously doped with a glass softening dopant. 

30. (previously presented) A method as claimed in claim 25, wherein said interior of said 
glass body has an index homogeneity of An < 5 ppm. 

3 1 . (previously presented) A method as claimed in claim 25, wherein said laser beam 
has a wavelength A,La Se r, and said glass body has an internal transmission of at least 
50%/cm at A,La Se r. 

32. (currently amended) A method as claimed in claim 25, wherein the difference 
between the refractive index of the waveguiding core and the refractive index of the 
unexposed interior of the glass body is at least 1 X 10" 5 at 633 nm. 

33. (previously presented) A method as claimed in claim 25, wherein the difference 
between the refractive index of the waveguiding core and the refractive index of the 
unexposed interior of the glass body is at least 1 X 10" 4 at 633 nm. 
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\ 34. (previously presented) A method as claimed in claim 25, wherein the laser beam is 

output from an excimer laser. 

35. (previously presented) A method as claimed in claim 25, wherein the laser beam is 
^ output from a solid state laser. 

36. (previously presented) A method as claimed in claim 25, wherein the laser beam is 
output from a 193nm excimer laser. 

37. (previously presented) A method as claimed in claim 25, wherein the laser beam is 
output from a 248nm excimer laser. 

38. (previously presented) A method as claimed in claim 25, wherein said method 
includes forming a first raised refractive index waveguiding densified core in the glass 
body and a second raised refractive index waveguiding densified core in the glass body, 
wherein said first core is optically coupled to said second core. 

39. (canceled) 

40. (currently amended) A method as claimed in claim 16, wherein at least part of the 
core of the optical waveguide is at least 1 cm from e ach surface of the glass oubstrat e has 
an interior non-surface corepath part that is at least 1 cm away from the exterior surfaces 
of the glass body . 

41. (currently amended) A method as claimed in claim 25, wherein at least part of the 
core of the waveguide is at least 1 cm from each surfac e of the glass bod y has an interior 
non-surface corepath part that is at least 1 cm away from the exterior surfaces of the glass 
body . 
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42. (previously presented) A method as claimed in claim 16, wherein the glass substrate 
\ has a thickness at least one thousand times the thickness of the core of the optical 

waveguide. 

43. (previously presented) A method as claimed in claim 25, wherein the glass body has 
^ a thickness at least one thousand times the thickness of the core of the waveguide. 

44-45. (canceled) 

46. (new) A method as claimed in claim 16, wherein the substantially germanium-free 
silica-based material is an undoped silica material. 

47. (new) A method as claimed in claim 25, wherein the substantially germanium-free 
silica-based composition is an undoped silica composition. 
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